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（n＝77）を 35 歳未満の若年群および 35 歳以上の高年群に分類，妊娠時期を中期（妊娠 20 週
前後）と後期（妊娠 30 週前後）に分類，体格を低 BMI 群（BMI ＜ 20），高 BMI 群（BMI ＞
25）に分類するとともにこれらの因子を初産・経産別に比較検討した．また当院に切迫早産で
入院中の 10 名の妊婦（平均入院期間 32 日±14）について骨量を入院前後で比較検討した．
23 歳から 45 歳の健康女性を対照（n＝32）とした．本研究は昭和大学医学部倫理委員会承認
のもとに患者の同意を得て行われた．骨量は踵骨超音波骨評価装置であるAOS-100 を用いて
音響的骨評価値（osteo sono-assesment index：OSI）を算出し評価した．OSI 値は，妊婦・非
妊婦いずれも若年群と高年群の間に有意差は認めなかった．BMI 別や経産婦初産婦の間にも
有意差はなかった．妊娠時期による検討では，若年群の妊娠中期（n＝21）2.92±0.26，後期








































　NP 群および CTL 群においては 35 歳未満の若
年群および 35 歳以上の高年群，体格を低 BMI 群







ト JMP Ver.9 を使用した．統計手法はWilcoxon/



















　妊婦の BMI（平均 21.9 ± 2.0）のうち低 BMI 群
妊婦（n＝ 22）は 2.74± 0.29，高 BMI群妊婦（n＝
18）は 2.77 ± 0.32（p ＝ 0.8172）で有意差はなかっ
た．また非妊婦の BMI（平均 20.5 ± 2.4）で，低
BMI 群非妊婦（n＝ 11）は 2.69± 0.24，高 BMI 群





　初産婦（n＝ 41）と経産婦（n ＝ 41）との比較
においても，初産婦が 2.82±0.32，経産婦が 2.74±




（n＝42）の OSI はそれぞれ 2.84±0.29，2.71±0.29
であり，妊娠後期で有意に低値を示した（p＝0.0414）
Fig. 1　 The results was performed by the rank sum 
test of Wilcoxon/Kruskal-Wallis. Box-plot 
representing the distribution of OSI. The 
comparison of OSI between younger and 
older pregnant women. No signiﬁcant dif-
ference was observed in the OSI values 
between the younger （n＝46） at 2.81±0.27 
and the older（n＝42） at 2.74±0.34（p＝
0.1359）.
Fig. 2　 The comparison of OSI, between younger 
and older non-pregnant women. No signiﬁcant 
diﬀerence was observed in the OSI values 
between the younger （n＝27） at 2.78±0.29 






後期（n ＝ 22）は 2.72 ± 0.25 で，後期の OSI が
有意に低値であった（p＝ 0.0119）（Fig. 7）．しか
し高年群では妊娠中期（n ＝ 22）2.77 ± 0.30，後
期（n＝20）2.71±0.33 で有意差はなかった（p＝
0.5795）（Fig. 8）．低 BMI（n＝ 20）と高BMI（n＝
18）に分けて比較したが，低 BMI 群では妊娠中期
Fig. 4　 The comparison of BMI, between low BMI 
group （BMI＜20） （n＝11） and high BMI 
group （BMI＞25） （n＝2） non pregnant 
women. OSI value of the low BMI group 
was 2.69±0.24, and high BMI group was 
2.64±0.09. The number of cases of non 
pregnant high BMI group is not suﬃcient to 
find the statistically significant difference, 
but the results showed no diﬀerence between 
the low BMI group.
Fig. 3　 The comparison of BMI, between low BMI 
group （BMI ＜ 20） （n ＝ 22） and high BMI 
group（BMI＞ 25） （n＝18） pregnant women. 
No significant difference was observed in 
the OSI between low BMI at 2.74±0.29 and 
high BMI at 2.77 ± 0.32 （p ＝ 0.8172）.
Fig. 5　 The comparison of BMI, between non-parous 
（n＝41） and parous （n＝41） pregnant women. 
No significant difference was observed in 
the OSI values between non-parous pregnant 
women at 2.82±0.32 and parous pregnant 
women 2.74±0.28（p ＝ 0.2598）.
Fig. 6　 The OSI of the pregnant women in the 
middle stage （n＝43）, and in the later stage 
（n＝42）. The study on the pregnancy period 
showed 2.84±0.29 in the middle stage and 
2.71±0.29 in the later stage in pregnant 
women, with the later stage showing a 




0.0884）（Fig. 9），高 BMI 群でも妊娠中期（n＝ 11）










Fig. 7　 The OSI of the younger pregnant women 
（under 34years） in the middle stage （n＝
21）, and in the later stage（n＝22）. The study 
on the pregnancy period showed 2.92±0.26 
in the middle stage and 2.72±0.25 in the 
later stage in the younger group, with the 
later stage showing a signiﬁcantly low OSI 
（p＝0.0119）.
Fig. 8　 The OSI of the elder pregnant women （over 
35years）in the middle stage（n＝22）, and 
in the later stage（n＝20）. No significant 
diﬀerence was observed between the middle 
stage, at 2.77±0.30, and the later stage, at 
2.71±0.33, in the older group （p＝0.5795）.
Fig. 9　 The OSI of the low BMI group pregnant 
women （BMI＜20） in the middle stage 
（n＝13）, and in the later stage（n＝7）. No 
significant difference was observed in the 
OSI values between the middle stage, at 2.84
± 0.33, the later stage at 2.60 ± 0.20, in the 
low BMI group （p＝0.0884）.
Fig. 10　 The OSI of the high BMI group pregnant 
women （BMI ＜ 20） in the middle stage
（n＝11）, and in the later stage（n＝7）. No 
signiﬁcant diﬀerence was observed in the 
OSI values between the middle stage, at 
2.8 ±0.31, the later stage at 2.72±0.35, in 
























































Table 1　 The eﬀect of bed rest on OSI in the patients of premature labor. 
（n＝10） No significant decrease in bone mass was observed in 
patients who were admitted to the hospital due to the threat of 
premature delivery.
case OSI rate of change（％）Pre-hospitalization Post-hospitalization
case1 2.771 3.23 116.5644
case2 2.743 2.816 102.6613
case3 2.869 2.774 96.68874
case4 3.568 3.433 96.21637
case5 2.584 2.602 100.6966
case6 2.741 2.789 101.7512
case7 2.437 2.403 98.60484
case8 3.023 3.113 102.9772
case9 2.603 2.657 102.0745













別では，低BMI 群，高 BMI 群ともに妊娠中に統計
学的に有意な骨量の減少はみられなかったが，低
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STUDY ON THE FACTORS AFFECTING BONE MASS DURING PREGNANCY
Nagisa YASUMIZU, Kiyotaka ICHIZUKA, Masaaki NAGATSUKA  
and Takashi OKAI
Department of Obstetrics and Gynecology, Showa University School of Medicine
　Abstract 　　 The objective of this study is to determine whether or not factors such as age and 
weight aﬀect bone mass.  Pregnant women （n＝77） were divided into a younger group （＜ 35 years old） 
and an older group （≧ 35 years old）, with the pregnancy period divided into a middle stage （approxi-
mately 20 weeks） and a later stage （approximately 30 weeks）, the physical type was divided into a low 
BMI （BMI ＜ 20） and a high BMI （BMI ＞ 25）, and whether women had given birth before or not was 
also compared and studied.  Furthermore, the course of pregnant patients of premature labor （n＝10） 
and non-pregnant women （n＝32） was also compared.  Bone mass was evaluated by calculating the Os-
teo Sono-Assessment Index （OSI）.  No signiﬁcant diﬀerence was observed for both pregnant women and 
non-pregnant women in the younger group and the older group.  Furthermore, no signiﬁcant diﬀerence 
was observed in the diﬀerent BMI groups and parous pregnant women as well as non-parous pregnant 
women.  The study on the pregnancy period showed 2.92 ± 0.26 in the middle stage and 2.72 ± 0.25 in 
the later stage in the younger group, with the later stage showing a signiﬁcantly low OSI （p＝0.0119）. 
No signiﬁcant diﬀerence was observed between the middle stage and the later stage in the older group 
（p＝0.5795）.  Furthermore, no signiﬁcant decrease in bone mass was observed in the patients of prema-
ture labor.  A signiﬁcant diﬀerence was observed in younger pregnant women.  The risk in decreasing 
bone mass may be diﬀerent depending on age during pregnancy.  No decrease in bone mass was ob-
served within the hospitalization period and it has been suggested that this may be an indicator when 
patients are admitted to hospital.
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